Sessile drop experiments were made in the copper-silver system at the eutectic temperature and 900°C. Wetting, or acute contact angles, were observed for specimens in chemical thermodynamic equilibrium. Spreading 
the formation of a zero contact angle, and hence for spreading to occur. 9 Eremenko, et al" suggest that increased wetting of solids by liquid metals due to chemical reactions at the interface is a general rule.
The present study was undertaken to systematically examine several types of nonequilibria that can occur between a solid and a liquid, and to correlate wetting and spreading behavior with the ensuing reactions. 10 The copper-silver (Cu-Ag) system shown in Fig. was chosen for the investigation. Two liquid compositions were used: eutectic (71 .9 wt.% Ag)
and Cu-liquidus at 900°C (40.9 wt.% Ag). The solids used were Cu. Cu-solidus at 782°C (7.9 wt.% Ag), Cu-solidus at 900°C (7,7 wt.% Ag). Ag-solidus at 782°C (8.8 wt.% Cu), and Ag. Each charge was first heated to 1200°C and held for 30 minutes, cooled to and held at ll00°C for one hour, quenched to 775°C (± 1°) in a few seconds and held for 24 or 100 hours, and quenched to room temperature,
Holding the charges at 775°C ensured equilibrium in the solid substrates and grain growth. Alloys equilibrated at 775°C for 24 hours were coldrolled to about 2 mm thickness, and substrates of 12 x 12 mm were cut from the rolled ingots. Alloys equilibrated for 100 hours were used in the as-cast form for most of the wetting studies.
All substrates were polished on a set of diamond wheels and finally given a high polish on a lap wheel with 0.3 micron alumina. The substrates chard Do Brew and Co .
• Inca, Concord, N.H.; Model 4665-4.
-6-were ultrasonically cleaned in acetone, ethyl alcohol, and distilled water.
The liquid drop compositions were prepared from the same starting materials, Approximately 30 gram charges were melted under gettered helium in the BREW furnace at 1200°C for half an hour and quenched to room temperature. The 11 Drops" were cut using a diamond saw from as-cast ingots in the form of disks with 1.0 mm thickness and 5.0 mm diameter, and fro~ coldrolled pieces in the form of cubes of 1.5 x 3 x 3 mm size, The cut specimens were ultrasonically cleaned in acetone, ethyl alcohol, and distilled
B Experimental Equipme~t
All experiments were run in a furnace consisting of a graphite tube resistance heating element. 12 The presence of carbon establishes a level of Po 2 below the dissociation pressure for both copper and silver oxide.
The furnace was inside a large vacuum chamber that had a vacuum capability -4 of 1 x 10
Pa. The temperature in the furnace was measured with two calibrated Pt-Pt 10% Rh thermocouples with an accuracy of~ 2°C, The contact angles were measured through a porthole in the vacuum chamber by a telegoniometer. A camera was attached to the telegoniometer through which pictures of the substrates and drops were taken, A leak valve on the vacuum chamber allowed gettered helium to be introduced into the furnace,
C. Experimental Run
For each experiment a substrate and a drop were placed on the alumina D-tube and situated in the center of the furnace, Before heating to the experimental temperature, the vacuum chamber was pumped to less than 10 torr, flushed with helium, and then pumped with a cold-trapped diffusion pump to less than 1 x lo-4 Pa.
The chamber was then filled with helium slightly below atmospheric pressure.
For the experiments at~782°Cthe temperature was increased in l hour to 775°C and then slowly (1°/min) until the eutectic drop melted. As soon as the melting started the furnace temperature was held constant. For experiments at 900°C, the temperature was increased from 775°C to 900°C in 10 minutes. All samples were held at the test temperature for 5 minutes and furnace-cooled.
D. Sample Examination
The surface of the substrates, particularly at the drop edge, were examined with a metallographic microscope. The substrates were cut with a diamond saw perpendicular to the substrate-drop interfaceo The sectioned substrate was mounted in bakelite" The cross-sections were polished on a set of diamond wheels on a lap wheel with 0,3 micron alumina and finally with 0"05 micron alumina. A mixture of 1 part H 2 o 2 (3%), 1 part NH 4 0H (58%) and 1 part distilled water was used to etch the samples. Etching time varied with the sample but was about 15 seconds. The interfaces were examined with a metallograph and with a scanning electron microscope, X-ray line scans were made with an EDAX unit on the scanning electron microscope.
IVo RESULTS AND DISCUSSION

Ao Eutectic Liquid on Cu-Solidus and Cu
Slightly above the eutectic temperature,~782°C, an eutectic liquid drop on a Cu substrate spread rapidly. On Cu-solidus specimens the liquid formed acute contact angles of 2 to 19° depending on the thermal and mechanical treatment of the solidus, which will be discussed later. The of the substrate is thus a result of both the liquid around the periphery and the substrate attempting to reach equilibrium compositions within the system,
C. Eutectic Liquid on Ag-Solidus and~
At ~782°C, the eutectic liquid on Ag-solidus showed an acute contact angle of 40-50° (Fig. 9 ) which corresponded to a reduction of the surface Another experimental ~bservation for these cases is that no mass distribution occurs, as indicated in Fig, 2 XBB807 8504
